
high pT results
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•Introduction : what are we after ?

•Nuclear modification factor and collision geometry

•(some) Run2 p+p and Au+Au results

•Run3 d+Au Preliminary results
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(**) See also T. Chujo talk, Fri. May 23, RHI//session

(*) See also J. Rak talk, Fri. May 23, RHI//session

• In colored “quark matter” partons 
are expected to lose significant 
energy via gluon bremsstrahlung, 
leading to :
– attenuation or absorption of 

jets  “jet quenching”
– suppression of high pT hadrons
– modification of angular 

correlation(*)
– changes of particle 

composition (**)
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Nuclear overlap function

Nuclear thickness function
from Glauber model

RAB=1 if no nuclear medium effect

RAB>1 : enhancement, e.g. Cronin effect

RAB<1 : suppression

/FROO 111 σ
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PHENIX in 2003: Design Configuration

AuAu 200 GeV

J.T.Mitchell

&HQWUDO�$UP�7UDFNLQJ
Drift Chamber 
Pad Chambers 
Time Expansion Chamber 

0XRQ�$UP�7UDFNLQJ
Muon Trackers

&DORULPHWU\
PbGl and PbSc
Forward Hadron Calorimeters

3DUWLFOH�,G
Muon Identifiers
RICH
TOF
TEC

*OREDO�'HWHFWRUV
BBC
ZDC/SMD
NTC
MVD Details:

E. O’Brien talk, Wed. May 21, ACCF//session
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First observation of ODUJH suppression of high pT hadron yields
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5XQ��DQG�5XQ��������*H9�

• More statistics in 
AuAu

• p+p reference 
measured also

• d+Au results 
becoming available
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5$$�LQ�$X�$X���VXSSUHVVLRQ
QXFO�H[����������VXEPLWWHG�WR�35/

Binary scaling

Participant scaling

More central collisions

Factor 5
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peripheral• (h++h-)/2π0 ~ 50% greater in 
central than peripheral at mid pT

• similar again for pT>5 GeV/c 

- No apparent suppression in 
proton yields for 2 <pT<4 GeV/c

- Different production mechanism 
for protons?
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2ULJLQ RI�WKH�VXSSUHVVLRQ�"

• Gluon saturation (Color
Glass Condensate)
– Property of the nuclear 

wavefunction
• Should be present both in 

AA and in p(d)A

• Cronin effect
• Shadowing:

• Hadronic absorption
• Parton recombination
• Energy loss of partons 

in dense matter
– Related to density of the 

medium (dNg/dy)
– Not in dAu

Initial State Effect(s) Final State Effects

0.5G$X $X$X5 5 ≈�

1G$X5 ≥

d+Au data
can disentangle those !

decreases G$X5 1$X$X5 <
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G�$X�����*H9 ��S�

Neutral pions are measured with 2 independent
Calorimeters – PbSc and PbGl

PHENIX Preliminary 1σ errors

- 2 results agree within 
errors

- Not suppressed relative 
to binary scaling 
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G�$X�����*H9���S� DQG��K��K����

PHENIX Preliminary

(h++h-)/2

Combined π0

1σ errors

• No suppression

• Cronin type enhancement

• Data suggests that
enhancement is more 
pronounced for charged 
hadrons than for neutral 
pions
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Neutron tagged events are
enhanced in very-peripheral 
collisions
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Centrality Dependence of RdA

Comparison of very-peripheral events (<Ncoll>=3.6+/-0.4) 
to minimum bias events   (<Ncoll>=8.5+/-0.7) 

Data indicates no centrality dependence
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'DWD����YV�7KHRU\���S�

PHENIX Preliminary

π0 d+Au (minbias) 200 GeV

π0 Au+Au (0-5%) 200 GeV

$X�$X��,��9LWHY DQG�0� *\XODVV\�
KHS�SK����������WR�DSSHDU�LQ 1XFO��
3K\V��$��0� *\XODVV\��3� /HYDL DQG�,�
9LWHY� 1XFO��3K\V��%������S������
��������

Shadowing

Anti-shadowing
G�$X��,� 9LWHY� QXFO�WK���������
DQG�SULYDWH�FRPPXQLFDWLRQ��
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'DWD�����YV�WKHRU\���FKDUJHG�KDGURQV

Calculation is 
for π only
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6XPPDU\

• Using p+p, d+Au and Au+Au RHIC results, coherent picture 

of high pT production starts to emerge

• Definitely central Au+Au collisions exhibit very specific 

characteristics, not seen elsewhere (pp or dA)

• First d+Au results indicate that suppression in Au+Au is

more likely a ILQDO state effect, rather than an LQLWLDO state 

effect.
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3+(1,;�5XQV

Run      Year         Species    s1/2 [GeV ]    ∫Ldt            Ntot

01 2000          Au-Au         130          1 µb-1 10M 

02 2001/2002    Au-Au         200        24 µb-1 170M  

p-p           200          0.15 pb-1 3.7G   

03 2002/2003       d-Au         200         2.74 nb-1 5.5G

p-p           200                 ongoing
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3DUWLFOH�FRPSRVLWLRQ�DW�KLJK�SW

p�π ~1 at high pT for 
central collisions

In peripheral collisions, 
p�π ~ 0.4


